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(57) ABSTRACT

The present invention provides a method of and system for
determining whether a local area of a compressed video
stream represented by a plurality of DCT encoded blocks
subject to decoding and filtering/scaling i1s a stationary arca
or an 1interlaced moving area. Further, given such
information, the 1invention relates to dynamically switching
between frame- or field-based operations in a smart way,
thus optimizing the output picture quality. Also, a DCT-
domain-filtering scheme for field-based filtering/scaling of
frame-DCT data 1s provided herein.
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DETECTION AND PROPER SCALING OF
INTERIACED MOVING AREAS IN MPEG-2
COMPRESSED VIDEO

FIELD OF THE INVENTION

The present invention relates generally to decoding/
decompression of compressed video 1n the discrete cosine
transform (“DCT”) domain, and more particularly to meth-
ods of and systems for detection and proper filtering/scaling
of 1nterlaced moving areas in MPEG-2 encoded video.

BACKGROUND OF THE INVENTION

MPEG 1s an abbreviation for Moving Pictures Experts
Group. MPEG was formed 1n 1988, originally to create a
standard for compressing motion video. The need for com-
pression of motion video for digital transmission becomes
apparent with even a cursory look at uncompressed bitrates
in confrast with bandwidths available. Full-motion video
requires a large amount of storage and data transfer band-
width. The standard U.S. broadcast television signal, some-
times referred to as an “NTSC” signal, has a bitrate of 168
Megabits (“Mbits™) per second. By comparison, transmis-
sion of five-channel stereo uncompressed audio, for
example, requires a bitrate of 3.5 Megabits per second. A

single-speed CD-ROM delivers data at a bitrate of 1.5 Mbits
per second.

The first goal for the MPEG group was to compress video
together with audio mto a CD-ROM-s1zed bandwidth of 1.5
Mbits per second. The result of their work 1s the MPEG-1
encoding standard, completed 1n 1991. At that time video
compression technology embodied in MPEG-1 had still not
attained the ability to encode broadcast-quality interlaced

video. This became a primary goal for the MPEG-2 stan-
dard.

Interlaced video describes a scanning system for video
devised 1n the early days of television to allow video frames
to be repainted at a high enough rate to prevent visible
flickering of the video screen. This 1s accomplished by
scanning alternate lines of a frame 1n half a frame interval.
For example, 1n a 525-line system, all 525 lines are drawn
in one thirtieth of a second, the frame time. The screen 1s
actually repainted every one sixtieth of a second. First every
other scan line is drawn (the “top” field), followed by the
missed scan lines. A screen repaint of one sixtieth of a
second 1s fast enough to prevent visible flickering.

Frame and Field DCT

Video encoding in MPEG-2 may be either frame-based
DCT or field-based DCT. A frame-based DCT encoded

video block contains information from both top and bottom
fields. A field based DCT encoded block contain information

from either top field or bottom field but not both.

Frame-based DCTs are usually used 1n stationary areas
because of the local progressive feature of stationary areas,

that 1s, there 1s high spatial correlation between the two
fields. Field-based DCTs, on the other hand, are often used

in arcas ol motion, where there are significant differences
between the two fields. Frame-based DCT’s, if used 1n this
situation, will result in significant energy in the high vertical
frequency DCT coeflicient, reducing the compression effi-
clency.

MPEG?2 Decoder with Embedded Resizing

MPEG?2 decoder with embedded resizing 1s a concept
ogenerally known to those 1in motion video and related
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industries. A decoder with embedded resizing allows one
encoded video source to be decoded onto any supported
display format, such as standard NTSC (United States), PAL
(Europe), or other display device, using one standard
decoder. They have been of great interest because of their
relatively low cost in such applications as Standard-
Definition (“SD”) display of High-Definition (“HD”) video
streams. Decoders with embedded resizing take advantage
of the smaller output format by embedding scalars 1n the
decoding loop. To avoid aliasing, filtering 1s needed either
before or combined with scaling. The filtering/scaling can be
done 1n either the spatial domain or 1n the DCT domain. The
embedded scaling, preferably done in the DCT domain due
to 1ts simplicity, reduces the amount of data to be processed
in the Inverse Discrete Cosine Transform (“IDCT”) and
Motion Compensation (“MC”) decoding steps.

Additionally, embedded filtering and scaling of DCT
encoded video 1s more useful than non-embedded 1mple-
mentations for other reasons. First, filtering and scaling after
full decompression 1s wastetul of system resources, as larger
arcas of memory and longer sets of calculations must be
performed. Second, advantage can be made of special prop-
erties of 1nterlaced video for proper scaling and filtering by
allowing DCT encoded blocks to be filtered and scaled

dynamically according to their local feature.

Frame and Field Filtering/Scaling

There are also two options for filtering/scaling as well:
frame-based and ficld-based. Frame-based filtering/scaling
tends to keep spatial resolution but lose temporal resolution.
Field-based filtering/scaling, contrarily, tends to keep tem-
poral resolution but lose spatial resolution. Therefore, to get
the best results, frame-based methods should be used 1n
stationary areas and field-based methods should be used in
moving areas.

Note that frame- or field-based DCTs are chosen by the
encoder, whereas decisions of frame- or field-based filtering/
scaling are made by the decoder. The decoder, 1n the present
state of the art, resorts to one of the following two
approaches for deciding whether to use frame- or field-based
filtering/scaling:

1. Assume the encoder makes the appropriate choices, 1.¢.,
frame-DCTs for stationary areas and field-DCTs for
moving areas. The decoder simply selects frame- or
field-based filtering/scaling based on the DCT type
selected by the encoder;

2. Do not trust the encoder at all and always apply the
same filtering/scaling mode regardless of the DCT
type. Using this approach, field-based filtering/scaling
1s usually applied to both frame-DCTs and field-DCTs.

The first approach delivers better spatial resolution when

the encoder does make the right choice, so that the picture
1s generally sharper. This approach 1s, however, vulnerable
to bad encoder decisions, such as using frame-DCTs in a
moving area, which may lead to some visibly annoying
blocks.

The second approach does not risk mixing the two fields,

but 1ts picture quality 1s not as good due to 1ts loss of spatial
resolution.

SUMMARY OF THE INVENTION

The present 1nvention provides methods of and systems
for addressing the needs of the prior art. These methods and
systems provide the ability to determine whether the local
arca subject to filtering/scaling 1s a stationary area or an
interlaced moving area, and, given such information,
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dynamically switch between the frame- or field-based opera-
fions 1n a smart way, thereby optimizing the output picture
quality.

There 1s also a need for applying field-based operations on
frame DCT encoded blocks to overcome the problems of the
prior art. Thus, another object of the mnvention 1s the proper
filtering/scaling of DCT encoded compressed interlaced

video. A DCT-domain-filtering scheme for field-based
filtering/scaling of frame-DCT data 1s provided herein.

When the DCT encoded video block of the compressed
video stream 1s a field-based DCT encoded block, the
method mncludes determining that field-based decoding and
filtering/scaling methods are to be used to process the DCT

encoded block.

Alternatively, when the DCT encoded block of the com-
pressed video stream 1s a frame-based DCT encoded block,
the method includes obtaining a first absolute value which
represents the energy of vertical high frequency of the DCT
encoded block of the compressed video stream. Thereafter,
this first absolute value 1s compared to a predetermined first
reference value. When the first absolute value 1s less than or
equal to the predetermined first reference value, the method
includes determining that frame-based decoding and

filtering/scaling methods are to be used to process the DCT
encoded block.

Alternatively, when the first absolute value 1s greater than
the predetermined first reference value, the method includes
obtaining a second absolute value which represents the
energy of vertical mid frequency of the DCT encoded block
of the compressed video stream. Advantageously, a second
comparison can be conducted 1n which the second absolute
value which represents the energy of vertical mid frequency
1s compared to a second predetermined reference value.
When the second absolute value which represents the energy
of vertical mid frequency 1s less than the second predeter-
mined reference value, the method includes determining that
frame-based decoding and field-based and filtering/scaling
methods are to be used to process the DCT encoded block.

Alternatively, when the second absolute value which
represents the energy of vertical mid frequency 1s greater
than or equal to the second predetermined reference value,
the method 1ncludes determining that frame-based decoding

and filtering/scaling methods are to be used to process DCT
encoded block.

Preferably, the video stream includes a plurality of DCT
encoded blocks, 1n which the absolute value of a left-bottom
arca of a DCT encoded block 1s used as the first absolute
value representing the energy of vertical high frequency of
the DCT encoded video block of the compressed video
stream, and the absolute value of a left-middle area of a DCT
encoded block 1s used as the second absolute value repre-
senting the energy of vertical mid frequency of the DCT
encoded block of the compressed video stream.

In another embodiment of the invention, the processing
step 1ncludes embedded resizing that dynamically chooses
frame- or field-based scaling performed within a decoding
loop.

In another embodiment of the invention, the processing

step 1ncludes filtering and scaling of the frame DCT blocks
on a field basis.

Since 1t 1s possible for interlaced video to be encoded
using MPEG-2 frame-based DCT encoded video blocks, it 1s
another object of the present invention to detect interlaced
moving areas 1n frame-based DCT encoded blocks. In this
embodiment, the mnvention relates to a method of detecting
whether an area of a compressed video stream 1s an inter-
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laced moving area, where the area of the compressed video
stream 15 represented by a plurality of frame DCT encoded
blocks. The method includes obtaining a DCT encoded
video block of the compressed video stream and thereafter
obtaining a first absolute value which represents the energy
of vertical high frequency of the DCT encoded block of the
compressed video stream. Next, the absolute value 1s com-
pared to a predetermined first reference value.

When the first absolute value 1s less than or equal to the
predetermined first reference value, the method includes
determining that the area of the compressed video stream
represented by the DCT encoded block 1s not an interlaced
moving area.

Alternatively, when the first absolute value 1s greater than
the predetermined first reference value, the method includes
obtaining a second absolute value which represents the
energy of vertical mid frequency of the DCT encoded block
of the compressed video stream. Thereafter, a second com-
parison 1s conducted in which the second absolute value
which represents the energy of vertical mid frequency 1s
compared to a second predetermined reference value.

When the second absolute value which represents the
energy of vertical mid frequency 1s less than the second
predetermined reference value, the method includes deter-
mining that the areca of the compressed video stream repre-
sented by the DCT encoded block 1s an interlaced moving
area.

Alternatively, when the second absolute value which
represents the energy of vertical mid frequency 1s greater
than or equal to the second predetermined reference value,
the method includes determining that the area of the com-
pressed video stream represented by the DCT encoded block
1s not an 1nterlaced moving area.

Again, preferably, the video stream 1ncludes a plurality of

DCT encoded blocks, in which the absolute value of a
left-bottom area of a DCT encoded block 1s used as the first
absolute value representing the energy of vertical high
frequency of the DCT encoded video block of the com-
pressed video stream, and the absolute value of a left-middle
arca of a DCT encoded block 1s used as the second absolute
value representing the energy of vertical mid frequency of
the DCT encoded block of the compressed video stream.

The 1nvention also relates to a system for processing a
compressed video stream represented by a plurality of DCT
encoded blocks. This system includes a video signal source
of the compressed video stream, a processor operatively
coupled to the video signal source, and a video output.

The processor 1s configured to conduct the method
described herein.

In another embodiment of the invention, the system
includes computer-readable memory as the video signal
source.

In another embodiment of the invention, the system
includes computer-readable memory as the video output.

Other improvements which the present invention provides
over the prior art will be identified as a result of the
following description which sets forth the preferred embodi-
ments of the present invention. The description 1s not 1n any
way 1ntended to limit the scope of the present invention, but
rather only to provide a working example of the present
preferred embodiments. The scope of the present invention
will be poimted out 1n the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram 1llustrating an MPEG-2 decoder
with embedded resizing according to the prior art.
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FIG. 2 1s a block diagram 1illustrating one embodiment of
an MPEG-2 decoder with embedded resizing according to
the present invention.

FIG. 3 1s a flowchart diagram 1llustrating operation of one
embodiment of the present invention.

FIG. 4 1s a flowchart diagram 1illustrating operation of
another embodiment of the present invention.

FIG. § 1s a diagram showing distortion of a vertical line
moving horizontally 1n an interlaced video sequence.

FIG. 6 1s a diagram showing an 8x8 DCT block with
sample left-middle and left-bottom coeflicients indicated.

DETAILED DESCRIPTION OF THE
INVENTION

The present 1nvention provides a method of and system
for processing a compressed video stream represented by a
plurality of DCT encoded blocks. A video stream com-
pressed using the MPEG-2 standard 1s such a compressed
video stream.

An MPEG-2 decoder with embedded resizing according
to the prior art 1s illustrated in FIG. 1. A compressed
MPEG-2 video bitstream 1 first 1s subjected to variable
length decoding 2, wherein encoded video 1s split 1nto
component discrete cosine transform (“DCT”) blocks. The
DCT blocks proceed to dequantization (inverse scan inverse
quantization) 3, then to a filtering/scaling procedure 4, then
to 1nverse DCT processing 8, and on to an adder 10. The
prediction decoder 5 generates motion vectors 6. These
motion vectors 6 are processed by a down scaler 7 and then
used 1 %2 pel motion compensation 9. The result of 12 pel
motion compensation 9 1s added to the results already sent
to the adder 10 from inverse DCT processing 8.

Reference frames proceed from the adder 10 to the
reference frame store 12, where they are available to the
motion compensation 9. The frames collected at the adder 10
are further processed to place the frames in their proper
order by frame reorder logic 11. The decompressed video
frames are output 12.

Referring now to FIG. 2, a block diagram 1llustrating one
embodiment of an MPEG-2 decoder with embedded resizing
according to the present invention is shown. An MPEG-2
encoded video bitstream 14 enters the first stage of
decompression, the variable length decoder 15, where the
DCT blocks are routed to be dequantized 16 (via inverse
scanning inverse quantization). Next, a procedure is applied
that 1s a subject of this mnvention to determine whether field-
or frame-based filtering/scaling will be used 17. The details
of this implementation of the mventive method for deter-
mining which type of filtering/scaling to use 1s depicted by

FIG. 3 and will be further detailed below.

Next, the filtered/scaled result of the procedure employed
for filtering/scaling 17 1s processed by inverse DCT 18. The
result of inverse DCT 18 1s then passed to the adder 19.

The prediction decoder 20 generates motion vectors 21.
These then pass to the down scalar 22. The result of the
down scalar 22 proceeds to the V4 pel motion compensation
23. The result of motion compensation 1s then sent to the

adder 19.

Reference frames proceed from the adder 19 to the
reference frame store 25, where they are available for
motion compensation 23. The frames collected at the adder
19 are further processed to place the frames 1n their proper
order by frame reorder logic 24. The decompressed video
frames are output 26.

Referring now to FIG. 3, a flowchart diagram 1llustrating,
one embodiment of a method according to the present
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6

mvention 1s shown. As used herein, the “first absolute value
representing the energy of vertical high frequency™ is the
measure of the magnitude or size of the DCT coetlicients of

the left-bottom-hand corner of the DCT encoded block. Such
a measure 1S known to those of normal skill in the art.

Similarly, as used herein, “second absolute value repre-
senting the energy of vertical mid frequency” 1s the measure

of the magnitude or size of the DCT coeflicients of the

left-middle of the DCT encoded block. This type of measure
1s also known to those of normal skill in the art.

“Predetermined first reference value” and “predetermined
second reference value”, as used herein, are experimentally-
determined numbers representing the decision points for the
“first absolute value representing the energy of vertical high
frequency” and the “second absolute value representing the
energy of vertical mid frequency”.

A “predetermined first value™ 1s determined by comparing
the left-bottom corner frame DCT coeflicients of com-
pressed video blocks representing interlaced non-moving
arcas to the left-bottom corner frame DCT coeflicients of
compressed video blocks representing interlaced, moving
arca. These are examined to determine at what absolute
value of DCT coeflicient the mterlaced moving area can be
told apart from 1nterlaced non-moving area. This absolute
value becomes the “predetermined first value” to catch the
frame high-pass feature of interlaced moving area.

In a similar fashion, a “predetermined second value™ 1s
determined by comparing the vertical middle frequency
DCT coefficients of compressed video blocks representing
interlaced moving areas to the vertical middle frequency
DCT coefficients of compressed video blocks representing
arcas with vertical high frequency not caused by interlacing,
for example, noisy areas. These are examined to determine
at what absolute value of vertical middle frequency DCT
coellicient the interlaced moving area can be told apart from
arcas with similar vertical high frequency, but not resulted
from 1interlacing, such as noisy areas. This absolute value
becomes the “predetermined second value” to catch the field
low-pass feature of interlaced moving area.

The value of the energy of vertical high frequency is first
obtained for a given DCT encoded video block 27. The
absolute value of this obtained energy of vertical high
frequency 1s compared with a first reference value 28, which
may be obtained 1mn any of several ways, including by
experimentation. If the absolute value of this obtained
energy of vertical high frequency 1s less than or equal to the
first reference value, the conclusion reached is that the given
DCT encoded video block does not represent an interlaced
moving arca of video 29.

Otherwise, if the absolute value of this obtained energy of
vertical high frequency 1s greater than the first reference
value, obtain value of the energy of vertical mid frequency
for the given DCT encoded video block 30. The absolute
value of this obtained energy of vertical mid frequency 1s
then compared with a second reference value 31, which may
also be obtained 1n any of several ways, including by
experimentation. If the absolute value of this obtained
energy of vertical mid frequency 1s greater than or equal to
the second reference value, the conclusion reached 1s that the
orven DCT encoded video block does not represent an
interlaced moving area of video 29.

Finally, 1f the absolute value of this obtained energy of
vertical mid frequency 1s less than the second reference
value, the conclusion reached 1s that the given DCT encoded
video block represents an interlaced moving area of video

32.
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Referring now to FIG. 4, a flowchart diagram 1llustrating,
another embodiment of a method according to the present
invention 1s shown. Herein, a similar procedure to that of
FIG. 3 1s employed to determine whether to use field- or
frame-based filtering/scaling for a given DCT encoded video

block.

First, the DCT encoded video block 1s examined to
determine whether 1t 1s a field or frame DCT 33. If it 1s a field

DCT block, field-based decoding and field-based filtering/
scaling are to be used on the DCT encoded video block 34.

Otherwise, if the DCT encoded video block 1s a frame
DCT block, obtain the value of the energy of vertical high
frequency of the DCT encoded video block 35. The absolute
value of this energy of vertical high frequency 1s then
compared with a first reference value 36. This first reference
value may be obtained 1n any of several ways, imncluding
experimentation. If the absolute value of the energy of
vertical high frequency 1s less than or equal to the first
reference value, frame-based decoding and frame-based
filtering/scaling methods are to be used on the DCT encoded

video block 37.

Otherwise, 1f the absolute value of the energy of vertical
hiech frequency i1s greater than the first reference value,
obtain the value of the energy of vertical mid frequency of
the DCT encoded video block 38. The absolute value of this
energy of vertical mid frequency is then compared with a
second reference value 39. This second reference value also
may be obtained 1n any of several ways, including experi-
mentation. If the absolute value of this energy of vertical mid
frequency 1s greater than or equal to the second reference
value, frame-based decoding and frame-based filtering/
scaling methods are to be used on the DCT encoded video

block 37.

Otherwise, 1f the absolute value of this energy of vertical
mid frequency 1s less than the second reference value,

frame-based decoding and field-based filtering/scaling
methods are to be used on the DCT encoded video block 440).

Referring now to FIG. 5, 1t diagrams the distortion of a
vertical line moving horizontally in both a progressive and
an 1nterlaced video sequence. In a progressive sequence the
vertical line first appears as a straight line from the top to the
bottom, since every scan line 1s drawn 41. One thirtieth of
a second later, the line 1s redrawn after moving 42. Both
frames display the line as straight 41, 42.

In the interlaced sequence the vertical line first appears as
a vertical dotted line because only every other scan line 1s
drawn 43. One sixtieth of a second later the alternate scan
lines are drawn, but the line has already been displaced some
horizontal distance 44. This repeats for the two fields of
frame 2, namely 45, 46. The end result 1s that there is
blurring of the vertical line along the horizontal direction 47.

This blurring of moving vertical edges gives rise to high
values of “vertical high frequency” within the DCT encoded
blocks for the moving areas. Vertical high frequency can be
measured by sampling the left-bottom corner of the DCT
block. A high absolute value compared with a predetermined
level for this measurement 1s indicative of a moving inter-
laced area. To distinguish between true moving interlaced
arcas and other cases which give rise to vertical high
frequency, such as the presence of noise, the DCT block may
be sampled at “vertical mid frequency”, roughly the center
left of a DCT block. Absolute values below a predetermined
level are indicative of a moving interlaced area. This second
sampling of the DCT block has no indicative value by 1tself,
1.€. 1t 15 useful when combined with the first sampling of the
DCT block 1n vertical high frequency. The first sampling,
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however, 1s standalone. It may be used to detect interlaced
an moving area. The second sampling 1s used to reduce the
probability of a false positive, or detection of an interlaced
moving area, from the first sampling. A simplified version of
the method can be used by omitting the second sampling.
This would still work, but with maybe a higher error rate.

Referring now to FIG. 6, an 8x8 DCT block 1s displayed
48. The 1ndividual coeflicients of the DCT block are num-

bered 0'-63' for reference purposes. For the uses described
herein and as 1s known 1n the art, a “left-middle” DCT
coellicient or element 49 1s at or near the coeflicient position
32'. Similarly, a “left-bottom™ DCT coelflicient or element 50

1s at or near the coeflicient position 56'.

Once 1nterlacing 1s detected, filtering should be done on
a field basis. For a scaling factor of 2, for example, a [0.5,
0, 0.5] filter in the spatial domain will work. The zero in the
middle masks out the contribution from the second field,
thus it 1s equivalent to apply a [0.5, 0.5] filter to one field.
If the proper phase shift is considered, a [0.75, 0, 0.25] filter
can be used for the top field and a [0.25, 0, 0. 75] filter can
be used for the bottom field. A spatial-domain scaling-
matrix, with a downscaling factor of 2, can thercfore be
obtained using these filters. The following spatial-domain
scaling-matrix 1s 1llustrative of one applicable to interlaced
moving area frame DCT encoded blocks:

0.75 0O 0.25 0 0 0 0 0
0 0.25 0 0.75 0 0 0 0
0 0 0 0 0.75 0 0.25 0
0 0 0 0 0 0.25 0 0.75

This spatial-domain scaling-matrix can be further con-
verted to the DCT domain to simplify complexity.

Although the system and method of the present invention
has been described 1n connection with the described
embodiments, 1t 1s not intended to be limited to the speciiic
form set forth herein, but on the contrary, it 1s 1intended to
cover such alternatives, modifications, and equivalents as
can be reasonably included within the spirit and scope of the
invention as defined by the appended claims.

What 1s claimed is:

1. A method of processing a compressed video stream, 1n
which said compressed video stream 1s represented by a
plurality of discrete cosine transform (“DCT”) encoded
blocks, said method comprising:

when a DCT encoded block of said compressed video
stream 18 a field-based DCT encoded block, determin-
ing that field-based decoding and filtering/scaling
methods are to be used to process said DCT encoded

block; or

when a DCT encoded block of said compressed video
stream 15 a frame-based DCT encoded block, obtaining,
a first absolute value which represents the energy of
vertical high frequency of said DCT encoded block of
said compressed video stream; and

comparing said first absolute value to a predetermined
first reference value; and

(a) when said first absolute value is less than or equal to
said predetermined first reference value, determining
that frame-based decoding and filtering/scaling meth-
ods are to be used to process said DCT encoded block;
or

(b) when said first absolute value is greater than said
predetermined first reference value, obtaining a second
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absolute value which represents the energy of vertical

mid frequency of said DCT encoded block of said

compressed video stream; and

conducting a second comparison 1n which said second
absolute value which represents the energy of verti-
cal mid frequency 1s compared to a second prede-
termined reference value; and

(1) when said second absolute value which represents
the energy of vertical mid frequency 1s less than said
second predetermined reference value, determining,
that frame-based decoding and field-based and
filtering/scaling methods are to be used to process
said DCT encoded block; or

(i1) when said second absolute value which represents
the energy of vertical mid frequency 1s greater than
or equal to said second predetermined reference
value, determining that frame-based decoding and
filtering/scaling methods are to be used to process
said DCT encoded block.

2. The method of claim 1, wherein said video stream
includes a plurality of DCT encoded blocks, 1n which the
absolute value of a left-bottom area of a DCT encoded block
1s used as said first absolute value representing the energy of
vertical high frequency of said DCT encoded block of said
compressed video stream, and the absolute value of a
left-middle area of a DCT encoded block 1s used as said
second absolute value representing the energy of vertical
mid frequency of said DCT encoded block of said com-
pressed video stream.

3. The method of claim 1, wherein said processing of said
compressed video stream includes embedded resizing that
dynamically chooses frame- or field-based scaling per-
formed within a decoding loop.

4. The method of claim 1, wherein said processing of said
compressed video stream includes filtering and scaling of
said frame-based DCT encoded blocks on a field basis.

5. A method of detecting whether an area of a compressed
video stream 1s an interlaced moving area, in which said area
of a compressed video stream 1s represented by a plurality of
frame DCT encoded blocks, said method comprising:

obtaining a DCT encoded block of said compressed video
stream; and

obtaining a first absolute value which represents the
energy of vertical high frequency of said DCT encoded
block of said compressed video stream; and

comparing said first absolute value to a predetermined
first reference value; and

(a) when said first absolute value is less than or equal to
said predetermined first reference value, determining
that the area of said compressed video stream repre-
sented by said DCT encoded block 1s not an interlaced
Mmoving area; or
(b) when said first absolute value is greater than said
predetermined first reference value, obtaining a second
absolute value which represents the energy of vertical
mid frequency of said DCT encoded block of said
compressed video stream; and
conducting a second comparison 1n which said second
absolute value which represents the energy of verti-
cal mid frequency 1s compared to a second prede-
termined reference value; and

(1) when said second absolute value which represents
the energy of vertical mid frequency 1s less than said
second predetermined reference value, determining
that the area of said compressed video stream rep-
resented by said DCT encoded block 1s an interlaced
moving area; or
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(i1) when said second absolute value which represents
the energy of vertical mid frequency 1s greater than
or equal to said second predetermined reference
value, determining that the area of said compressed
video stream represented by said DCT encoded
block 1s not an interlaced moving area.

6. The method of claim 5, wherein said video stream
includes a plurality of DCT encoded blocks, in which the
absolute value of a left-bottom area of a DCT encoded block
1s used as said first absolute value representing the energy of
vertical high frequency of said DCT encoded block of said
compressed video stream, and the absolute value of a
left-middle area of a DCT encoded block 1s used as said
second absolute value representing the energy of vertical
mid frequency of said DCT encoded block of said com-
pressed video stream.

7. A system for processing a compressed video stream, 1n
which said video stream 1s represented by a plurality of DCT
encoded blocks, said system comprising;:

a video signal source of said compressed video stream;
and

a processor operatively coupled to said video signal
source, and a video output, said processor configured
to:
obtain a DCT encoded block from said compressed

video stream; and
determine when said DCT encoded block 1s a field-
based DCT encoded block and apply field-based
decoding and filtering/scaling to said DCT encoded
block; or
when said DCT encoded block 1s a frame-based DCT
encoded block, obtain a first absolute value of the
energy of vertical high frequency of said given area
1n an said DCT encoded block; and
compare sald first absolute value of the energy of
vertical high frequency to a predetermined first ref-
erence value; and
(a) when said first absolute value is less than or equal
to said predetermined first reference value, apply
frame-based decoding and filtering/scaling to said
DCT encoded block; or
(b) when said first absolute value is greater than said
predetermined first reference value, obtain a sec-
ond absolute value which represents the energy of
vertical mid frequency of said DCT encoded block
of said compressed video stream; and
conducting a second comparison 1n which said sec-
ond absolute value which represents the energy of
vertical mid frequency 1s compared to a second
predetermined reference value; and
(1) when said second absolute value which represents
the energy of vertical mid frequency is less than
said second predetermined reference value, apply
frame-based decoding and field-based filtering/
scaling to said DCT encoded block; or
(i1) when said second absolute value which repre-
sents the energy of vertical mid frequency i1s
oreater than or equal to said second predetermined
reference value, apply frame-based decoding and
filtering/scaling to said DCT encoded block; and
place processed video onto said video output.

8. The system of claim 7, wherein said compressed video
stream 1ncludes a plurality of DCT encoded blocks, in which
the absolute value of a left-bottom area of a DCT encoded
block 1s used as said first absolute value representing the
energy of vertical high frequency, and the absolute value of
a left-middle area of a DCT encoded block 1s used as said
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second absolute value representing the energy of vertical
mid frequency.

9. The system of claim 7, wherein said video signal source
1s a computer-readable memory.

10. The system of claim 7, wheremn said video output
means 1s computer-readable memory.

11. The system of claim 7, wherein processing of said
compressed video stream includes filtering and scaling of
said frame DCT blocks on a field basis.

12. A system for detecting whether an areca of a com-
pressed video stream 1s an interlaced moving area, 1n which
said video stream 1s represented by a plurality of DCT
encoded blocks, said system comprising:

a video signal source of said compressed video stream;
and

a processor operatively coupled to said video signal
source, and a logic output, said processor configured to:
obtain a DCT encoded block from said compressed
video stream; and

obtain a first absolute value of the energy of vertical
high frequency of said given area 1n an said DCT
encoded block; and

compare said first absolute value of the energy of
vertical high frequency to a predetermined first ref-
erence value; and

(a) when said first absolute value is less than or equal
to said predetermined first reference value, deter-
mine that said DCT encoded block does not repre-
sent an 1nterlaced moving area of said compressed
video and setting the logic output to a FALSE value
to 1ndicate this; or

(b) when said first absolute value i1s greater than said
predetermined first reference value, obtain a second
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absolute value which represents the energy of verti-

cal mid frequency of said DCT encoded block of said

compressed video stream; and

conducting a second comparison 1n which said sec-
ond absolute value which represents the energy of
vertical mid frequency 1s compared to a second
predetermined reference value; and

(1) when said second absolute value which represents

the energy of vertical mid frequency is less than
said second predetermined reference value, deter-
mine that said DCT encoded block represents an
interlaced moving area of said compressed video
and setting the logic output to a TRUE value to
indicate this; or

(11) when said second absolute value which repre-
sents the energy of vertical mid frequency 1is
oreater than or equal to said second predetermined
reference value, determine that said DCT encoded
block does not represent an interlaced moving area
of said compressed video and setting the logic
output to a FALSE value to indicate this.

13. The system of claiam 12, wherein said compressed
video stream includes a plurality of DCT encoded blocks, 1n
which the absolute value of a left-bottom areca of a DCT
encoded block 1s used as said first absolute value represent-
ing the energy of vertical high frequency, and the absolute
value of a left-middle area of a DCT encoded block 1s used
as said second absolute value representing the energy of
vertical mid frequency.

14. The system of claim 12, wherein said video signal
source 15 a computer-readable memory.
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